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Specification 

1 . Title of the invention Thermal fusion method 
for optical fiber 

2. Scope of patent claims 

1. Thermal fusion method for optical fiber 
wherein an input fiber and output fiber are 
heated with a heating means and fused, 
characterized in that, after said input fiber and 
output fiber have started to fuse, the vicinity of 
the fused part of said input fiber and output 
fiber is shaped into a tapered shape while 
moving the input fiber, output fiber and said 
heating means at different relative speeds. 

3. Detailed description of the invention 

The present invention concerns a thermal fusion 
connection method for input and output optical 
fibers of different diameter. 

Methods of connecting optical fibers include 
the method of using a sleeve, the method of placing 
the fibers opposite each other over a V-groove, and 
the method of thermal fusion, but with all these 
methods, unless the shape and diameter of the end 
faces of the mutually connected input and output 
optical fibers match each other, transmission loss of 
the optical signal at the connection area cannot be 
avoided. 



While there is not that much variation in 
diameter with lines of exactly the same type, 
depending on the system using the optical fibers, 
there is also a demand for connecting optical fibers 
of different diameters to each other and transmitting 
signals in both directions. 

The present invention relates to a method of 
connecting optical fibers that is well suited to such 
cases, i.e. cases where the diameter of one of the 
input or output fibers is greater than that of the 
other. 

The method of the present invention is 
described below using the drawings. The method of 
the present invention, as shown in Figure 1, 
concerns a method wherein, when the input optical 
fiber 1 is for instance of a smaller diameter than the 
output optical fiber 2, the two are heated with a 
heating means, and after reaching the state shown in 
Figure 2, where the end faces 3, 4 of the two fibers 
have started to fuse, force is applied such that for 
instance the input optical fiber I is held stationary 
while the output optical fiber 2 is moved to the right 
in the drawing, and the heating means 6 is moved 
gradually to right of the joint 5 between the two 
fibers, shaping the vicinity of the joint 5 of the 
output fiber into a tapered shape. 
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Normally, in a thermal fusion operation, when 
the joint 5 is heated in the state shown in Figure 2, 
the optical fiber material in the vicinity of the joint 5 
softens, and its surface tension leads to the state 
shown in Figure 3. 

Subsequently, by pulling the output optical 
fiber 2 to the right while moving the heating means 
6 to the right, a tapered connection part is obtained 
in the vicinity of the fused part, as shown in Figure 
4. 

The connection part obtained by the method of 
the present invention as described above has 
extremely low connection loss, even when optical 
fibers of different diameter are connected in it. 

Furthermore, the process of machining one of 
the fibers in advance so as to obtain the same 
diameter is not needed, and the operation can be 
performed relatively precisely by adding a movable 
heat source and an optical fiber drawing device to a 
conventional thermal fusion connection apparatus, 
allowing connection parts to be formed with good 
reproducibility. 

In addition to the above embodiment, the 
present invention can be embodied in various ways 
if one employs a thermal fusion apparatus which has 
a mechanism for independently moving the input 
and output fibers and the heating means and allows 
one to set the interrelationship of their displac 
speeds via a gear ratio or the like. 



In addition to being applied to the connection of 
individual optical fibers having different diameters, 
as described above, by utilizing the method of the 
present invention in cases where there is a single 
optical fiber on the input side and a plurality of 
bundled optical fibers on the output side, a 
connection part which keeps the connection loss to a 
minimum can be formed. 
4. Brief description of the drawings 

Figure 1 through Figure 4 are illustrations of 
the state of the vicinity of the input/output fiber 
fused part in each process involved in embodying 
the method of the present invention. 1 is an input 
fiber, 2 is an output fiber, and 6 represents a heating 
means. 

Agent: Patent attorney Yamada, Akinobu 

" " Suyama, Saichi 

[seal: Patent attorney Yamada, Akinobu] 
[seal: Patent attorney Suyama, Saichi] 



[see source for figures] 
Figure 1 



Figure 2 



Figure 3 



Figure 4 
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